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(54) DATA PROCESSING SYSTEM 
(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the data 
processing performance accompanied with drive 
access and to construct a large-capacity disk 
subsystem which can perform a high-speed process 
by using a disk drive as an access-only drive. 
SOLUTION: B-CU 102 loads data from B-V0L 103 to 
its cache memory 111 and transfers the data to a 
cache memory 107 of W-CU 104. When data are 
present at W-V0L 105, the data are loaded from 
W-VOL 105 to the cache 107 of W-CU 104 and 
processed. Thus, the data are loaded to the cache 
memory 107 and then the data discarded from the 
cache memory are destaged to W-VOL 105 through the 
LRU management of the cache. At this time, the 
logical address relation between B-V0L 103 and 
W-VOL 105 is stored in an address conversion 
table. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS [Claim(s)] 

[Claim 1]A central processing unit. 

A disk control unit connected to said central processing unit. 
A disk drive holding data from said disk control unit. 

Are the data processing system provided with the above, and a high-speed disk drive in which 
high speed processing of data is possible is connected in parallel with said disk drive, Data 
canceled from cache memory in said disk control unit, Or data that access is certainly planned 
although it is not so high is held to said high-speed disk drive, and access frequency uses it as a 
drive only for [ said high-speed disk drive ] access. 

[Claim 2]A central processing unit. 

The 1st disk control unit that performs transfer of said central processing unit and information. 
The 1st disk drive holding data from said 1st disk control unit. 

Are the data processing system provided with the above, and make the 2nd disk control unit 
intervene between said central processing unit and said 1st disk control unit, and it connects, A 
high-speed disk drive holding data from said 2nd disk control unit in which high-speed data 
processing is possible is formed, Data canceled from cache memory in said 2nd disk control unit, 
Or data that access is certainly planned although it is not so high is held to said high-speed disk 
drive, and access frequency uses it as a drive only for [ said high-speed disk drive ] access. 

[Claim 3]In the data processing system according to claim 2, when requested data from said 
central processing unit does not exist in cache memory and said high-speed disk drive in said 2nd 
disk control unit, A data processing system transmitting said requested data to cache memory or 
said high-speed disk drive in said 2nd disk control unit from said 1st disk drive. 
[Claim 4]When requested data from said central processing unit is transmitted to said high-speed 
disk drive from said disk drive in the data processing system according to claim 1, By providing 
an address mapping table in which address translation of said requested data in said disk drive 
and said high-speed disk drive is possible in said disk control unit, and using said address 
mapping table, A data processing system, wherein said central processing unit can access said 
requested data at high speed, without being conscious of an address in said high-speed disk 
drive. 
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DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, a high-speed disk drive is used only for access in the 
data transfer processing accompanied by disk drive access. 

Therefore, it is used for data processing aiming at the improved efficiency by shortening of data 
processing time. 

[0002] 

[Description of the Prior ArtJIn a disk subsystem, it depends for the data-processing performance 
by a cache miss on disk drive performance greatly. It is effective in data-processing improved 
efficiency to extend cache memory for the improvement in a cache hit ratio, or to change into the 
subsystem composition using a high-speed disk drive. 

[0003] However, cache memory and a high-speed disk drive have the problem that it is expensive 

and a storage capacity is small. 

[0004] 

[Problem(s) to be Solved by the Invention]The data in which this invention was canceled from 
cache memory, or the data which had planned access beforehand, Namely, by holding the data 
that access is certainly planned, to a high-speed disk drive, although access frequency is not high, 
and using this disk drive as a drive only for access, Improvement in the data-processing 
performance accompanied by drive access is aimed at, and construction of the mass disk 
subsystem in which high speed processing is possible is realized. 
[0005] 

[Means for Solving the Problem]In order to solve said technical problem, this invention mainly 
adopts the following composition. 

[0006]In a data processing system provided with a central processing unit, a disk control unit 
connected to said central processing unit, and a disk drive holding data from said disk control 
unit, A high-speed disk drive in which high speed processing of data is possible is connected in 
parallel with said disk drive, Data canceled from cache memory in said disk control unit, Or a 
data processing system which holds data that access is certainly planned although access 
frequency is not so high, to said high-speed disk drive, and uses it as a drive only for [ said high- 
speed disk drive ] access. 

[0007] A central processing unit, said central processing unit, and the 1st disk control unit that 
performs transfer of information, In a data processing system provided with the 1st disk drive 
holding data from said 1st disk control unit, Make the 2nd disk control unit intervene between 
said central processing unit and said 1st disk control unit, and it connects, A high-speed disk 
drive holding data from said 2nd disk control unit in which high-speed data processing is 
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possible is formed, Data canceled from cache memory in said 2nd disk control unit, Or a data 
processing system which holds data that access is certainly planned although access frequency is 
not so high, to said high-speed disk drive, and uses it as a drive only for [ said high-speed disk 
drive ] access. 

[0008]When requested data from said central processing unit does not exist in cache memory and 
said high-speed disk drive in said 2nd disk control unit in the aforementioned data processing 
system, A data processing system which transmits said requested data to cache memory or said 
high-speed disk drive in said 2nd disk control unit from said 1st disk drive. 
[0009] 

[Embodiment of the Invention]The data processing system in the general-purpose computer 
system which is an embodiment of this invention is explained below using drawing 1 and 
drawing 2. 

[0010]Drawing 1 is a lineblock diagram of the data processing system in 2 disk subsystem 
composition which is an embodiment of this invention. The disk control unit 102 (B-CU (base 
disk control unit) is called) whose composition of this embodiment is the central processing unit 
101 (CPU is called) and data storage origin, The disk volume 103 (B-VOL (based live) is called), 
It is ** constituted with the disk volume 105 (W-VOL (work drive) is called) newly connected 
with the newly connected disk control unit 104 (W-CU (work disk control unit) is called). 
[001 1]W-CU is provided with the data-processing control section 106 which manages data 
processing, the cache memory 107 holding data, and the address mapping table 108 which 
performs address translation of B-VOL and W-VOL. W-VOL has a high-speed disk drive 
function compared with B-VOL. The same data is not memorized by the cash 107 and W-VOL 
of W-CU although the data transmitted to W-VOL is memorized by B-VOL. That is, W-VOL 
makes the secondary cache function to the cash 107 do so. 

[0012]The outline of data processing is explained. First, B-CU and W-CU are carried out 
connection 109, and CPU connected with B-CU is made into W-CU connection 1 10. The 
interface between B-CU and W-CU is controlled by the communications protocol in a general- 
purpose computer system, and B-CU does not need a special function. 

[00 13] When it is a cache miss of the cash 107 to the data request from CPU, the data-processing 
control section 106 carries out the loading demand of data to B-CU, when the existence of the 
demanded data is checked to W-VOL and data does not exist in W-VOL. In B-CU, to the 
loading demand of data, loading of the data is carried out to the cache memory 1 1 1 of B-CU 
from B-VOL103, and data transfer is performed to the cache memory 107 of W-CU. W-CU 
performs data processing after checking data receiving. 

[00 14] When data exists in W-VOL, loading of the data is carried out to the cache memory 107 of 
W-VOL to W-CU, and data processing is performed. At this time, the data by which loading was 
carried out to the cache memory 107 is deleted from on W-VOL 105. 
[0015]By carrying out loading of the data to the cache memory 107, DESUTEJI [ the data 
canceled from cache memory by LRU management (data management of the cash in DKC; Least 
Recently Used Rule) of cash / W-VOL ]. At this time, the logical address relation between B- 
VOL and W-VOL is memorized by the address mapping table. Therefore, the logical address 
which a central processing unit uses can be used by inheriting the logical address within a base 
subsystem, without being conscious of a work drive. When exceeding the capacity of W-VOL by 
DESUTEJI of the cancellation data from the cache memory 107, it deletes sequentially from the 
oldest data of access time by LRU management. 
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[0016]DESUTEJI [ it / the dirty data in the cache memory 107 of W-CU is transmitted to the 
cache memory of B-CU to suitable timing, and / with asynchronous processing / B-VOL ] on B- 
CU. DESUTEJI [ this data / W- VOL ]. 

[0017]Drawing 2 is a figure showing the flow of the data transfer processing at the time of data 
request generating from CPU. First, the hit mistake of the cash 107 is made check 202 to the data 
request 201 from CPU101. In the case of a cache hit, data processing 215 is performed, and it is 
ended. In the case of a cache miss, it is carried out whether there is any data required of W- VOL 
check 203. 

[0018]Performing the data request 204 to B-CU, when there is no requested data in W-VOL, B- 
CU makes data the cache memory 1 1 1 of B-CU loading 205 from B-VOL according to it. An 
end of loading will perform data transfer 206 to the cache memory 107 of W-CU. 

[00 19] When W-VOL has requested data, loading 207 of data is performed to the cache memory 
107 of W-VOL to W-CU. 

[0020]In the cache memory 107 of W-CU, the data transmitting 206 from B-CU or the loading 
data 207 from W-VOL is received, When the data which carried out, wrote in the data by which 
loading was carried out when there was a record space, and was written in further is [ whether 
there is any record space and ] the data which carried out loading from W-VOL check 208, data 
is carried out deletion 214 from W-VOL, and it becomes deed operation finish about data 
processing. 

[0021] When there is no record space, by LRU management, the oldest data of access time is 
carried out definite 209, and it is carried out whether W-VOL of the DESUTEJI point has a 
record space check 210. 

[0022]When W-VOL has a record space, the data canceled from cache memory is made into W- 
VOL DESUTEJI 213, and it becomes deed operation finish about data processing. 
[0023]When there is no record space in W-VOL, the oldest data of access time is carried out 
definite 21 1 by LRU management of W-VOL, The data of W-VOL is carried out deletion 212, a 
record space is made, the data canceled from cache memory is carried out DESUTEJI 213, and it 
becomes deed operation finish about data processing. 

[0024]As other embodiments of this invention, W-CU of drawing 1 is lost, direct continuation of 
the CPU is carried out to B-CU, and W-VOL which is a high-speed disk drive is connected to B- 
VOL and parallel. The address mapping table showing the address relation of the data 
transmitted to W-VOL from B-BOL is made to hold to B-CU in that case. In this embodiment, 
the data processing flow shown in drawing 2 can be performed similarly. 
[0025]In data processing which produces access to a disk drive according to the embodiment of 
this invention as explained above, Improvement in the data-processing performance by 
shortening of disk drive access time, It aims at enabling highly efficient large scale-ization of a 
disk subsystem, The data canceled by LRU management from cache memory, or the data (data 
that access is certainly planned although access frequency is not high) which has planned access 
beforehand, Improvement in the data-processing performance of the whole (what comprises 
DKC and DKU) disk subsystem is aimed at by holding to a high-speed disk drive and using this 
disk drive as a drive only for access. 

[0026]Improvement [ in / by such composition / the disk subsystem of data storage origin ] in 
data-processing performance [ in / a function change and by using a high-speed disk drive as a 
drive only for access, without adding / disk drive access processing ] is realized. 
[0027] 
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[Effect of the Invention]In this invention, it generally becomes realizable [ the high speed 
processing in the late mass disk subsystem of data processing ] by using a high-speed disk drive 
as a drive only for access. 

[Translation done.] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS [Brief Description of the Drawings] 

[Drawing l]It is a lineblock diagram of the data processing system concerning the embodiment 
of this invention. 

[Drawing 2]It is a figure showing the flow of data processing in the embodiment of this 
invention. 

[Description of Notations] 

101 Central processing unit (CPU) 

102 Base disk subsystem (B-CU) 

103 Base volume (B-VOL) 

104 Work disk subsystem (W-CU) 

105 Work drive (W-VOL) 

106 Data-processing control section 

107 Cache memory in W-CU 

108 Address mapping table 

109 The access path between disk control units 

110 New access path 

111 Cache memory in B-CU 

[Translation done.] 
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W-VOLsb^W-CUO+^-y^ipt^-U 1 0 7^7" 
-$<Du-T-fV?2 0 7^It*5o 

[0 0 2 0] W-CUO+t'y^^t'J 1 0 7Tti, 
B-CUA^©K^r-^2 0 6, XaW-VOL*^ 
50 <Dn— r-Y yV^-Z 2 0 7 tcftU IBitX^-X^fe 
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Sfrfc^x-y? 2 0 8 U legU^-X^&Sif-g-ttn 

£7*-* tfW- V 0 L to D — t 4 y 9 L fer-* -e» 
■Dtcm^lt. W-VOL*C.f-^W21 4U x 

[0 0 2 1 ] teSX^-XA^^t^tt L r utiia 
7*fcXB$H©*fc#^'r--**«£2 0 9 U t* 
Xf-i>10W- VOL tfBSSX^-X^&Sfr^x >y 
£ 2 1 0t§o 

[0 0 2 2] W-VO UCfE^X^-Xtf&Sif^i, 10 
*+7->^tU *^ 5«S*tlfe-r-**W- V OLK 

[0 0 2 3] W-VO LKEiiX^-X^^l/^-g-tt, 
W-VO LOL RUgIffcJ;D7i'-teXB#F ( g0fiSfc£^ 
t-**B*£2 1 1 U W-VOLO-r-**HiJI£2 1 

hftr-?;S:fXf-^2 13U f-^»ff&v^ 

[0 0 2 4] Sft, *8fta(&0&ft$tt£ LT, El 1 20 
<DW-CUSi< LT C PU^B-CUKilftSitL, 
iffilOrVX? F7-fm5W-VOL^B-VOL 
tM^Jtg^-TSo ^<Dlg5> B-B 0 Lfr?>W-V0 L 

[0 0 2 5] iX±^b/cJ;5t, *^J^fiSff^t 
»fe5^i:*7^-bX*^LTI/^Sr-^ (7^-feX 



«&fcJ:ffi < f*&^2>W7 *-feX**?£SttS J: 3 ftf 
K«fc!K X^X^+f^Xx-k^f* (DKCtDKU^ 
[0 0 2 6] ilOi^Sisicici^T, r-***ft7£© 

7Vx^^7^>xxAtiitg^M • iiin-rsc fc&<, 

IlfVX^ F977£7^XifffflF977fcLT{£ 
fflfSc fVX7F7^y77*X»IEfe 

[0 0 2 7] 

«3i^aoniaAMf g t * 5 „ 
[a 1 ] *mm%mi\mi<m^~z l >mi' 7^7-1*0) 

[0 2 ] *ftm<DmB&B18ilcWf& : r-2Hm<DffiAl% 

1 0 1 *jammw (cpu) 

102 ^-xf^xx^-yxfA (b-cu) 

103 ^-X*'Ja-A (B-VOL) 

104 7-^f-fX^^i/Xfi (W-CU) 
10 5 7-2 F^77* (W-VO L) 

1 0 6 T-pmmtomtt 

107 W-CUrt+t7->a^'J 

108 7FbXS#l7— 7;l/ 

109 fVx^-ny hn-;Va-y FH3©77-t?XH 

1 1 0 #f7*-feX8B£ 

1 1 1 B-CUWfy>a^'J 



(5) 



f¥M 2000-163221 



— — F 

Mm] | i/o vf w 



1 













|b-cu(v- 


XT-OWHi-Mr*) 
- in 


B - 


in 



[02] 





